a r t i c l e i n f o
Ants use the panoramic skyline in part to determine a direction of travel. A theoretically elegant way to define where terrestrial objects meet the sky is to use an opponent-process channel contrasting green wavelengths of light with ultraviolet (UV) wavelengths. Compared with the sky, terrestrial objects reflect relatively more green wavelengths. Using such an opponent-process channel gains constancy in the face of changes in overall illumination level. We tested the use of UV wavelengths in desert ants by using a plastic that filtered out most of the energy below 400 nm. Ants, Melophorus bagoti, were trained to home with an artificial skyline provided by an arena (experiment 1) or with the natural panorama (experiment 2). On a test, a homing ant was captured just before she entered her nest, and then brought back to a replicate arena (experiment 1) or the starting point (the feeder, experiment 2) and released. Blocking UV light led to deteriorations in orientation in both experiments. When the artificial skyline was changed from opaque to transparent UV-blocking plastic (experiment 3) on the other hand, the ants were still oriented. We conclude that UV wavelengths play a crucial role in determining direction based on the terrestrial surround. Zeil, 2013; Zeil, Narendra, & Stürzl, 2014) and as a 'back-up', they also engage in systematic searching (Schultheiss, Cheng, & Reynolds, 2015) .
Some properties of the panorama have been shown to guide ants travelling on familiar routes, including fractional position of mass, matching of segments of the scene and the skyline. Fractional position of mass refers to the amount of the visual scene to one's left versus right as one faces the goal direction. Wood ants, F. rufa, use this cue in some conditions in the laboratory (Lent et al., 2013) . In other conditions, F. rufa might match a salient segment of the scene (Lent et al., 2013) . The skyline is a record of where terrestrial objects meet the sky across the 360 panorama (Dyer, 1987; von Frisch & Lindauer, 1954; Graham & Cheng, 2009a , 2009b Towne, 2008; Towne & Moscrip, 2008) . Its use was demonstrated in Central Australian desert ants, M. bagoti, when an artificial skyline in black was created to mimic the natural skyline seen from the start of the journey (Graham & Cheng, 2009a) . The ants oriented according to the artificial skyline even when it was rotated so that the celestial cues associated with the panorama did not match in test and training conditions.
Here we investigated further the nature of the sensory input used for view-based matching, focusing on the role of ultraviolet (UV) wavelengths of light in the use of the terrestrial panorama. Ants have been found to have two types of visual receptors in their compound eyes and ocelli (Cataglyphis bicolor: Mote & Wehner,
